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Introduction 2
Forecasting the adoption of technology in different cultural contexts is pivotal for the success 3 of any organization. As technology grows, presenting users with enhanced features, 4 uncertainty exists as to how such changes will affect consumer attitudes toward these new 5 systems. In particular, consumers with different values and life styles might evaluate new 6 technological features differently and, therefore, develop different attitudes. Extant literature 7 provides abundant evidence that culture influences technological usage [1] [2] [3] [4] [5] . However, while 8 these studies emphasize the importance of culture in understanding technology adoption, 9 previous studies have not made clear the effect culture has on user attitudes toward new 10 technologies. The study presented in this paper sought to reveal how cultural values and belief 11 factors intervene in the developmental process relating to user attitudes toward mobile 12 recommender systems (MRSs). 13
One group of scholars has argued that culture needs to be considered to fully understand how 14 and why societies adopt new innovative technologies. Some scholars have noted that TAM, 15 which was developed to explain the acceptance of systems in USA, is not valid when applied 16 to other cultures [5] . Herbig and Palumbo [3] argued that the diffusion of innovation was 17 different in Japan and the USA because of the differences in cultural attributes between the 18 two countries. Al-Gahtani et al. [1] found that the Unified Theory of Acceptance and Use of 19 Technology (UTAUT) [6] , tested in North America, needed to be adjusted for Saudi Arabian 20 culture, because the moderating effect of age and experience was negative in certain cause-21 effect relationships. Hwang [7] tested whether uncertainty avoidance, an important cultural 22 variable, had a positive relationship with the perceived ease of use in enterprise resource 23 planning (ERP) . 24 Yet, in spite of these initial studies, how other factors differentially shape user attitudes 25 toward new technologies in different cultural contexts has remained largely unexplored. For 26 example, perceived usefulness and social influence are most widely referenced in the 27 literature as important factors that affect user attitude. However, perceptions of new 1 technology and interpreting social influence are both psychological processes in which an 2 individual's cultural values play a role [8] . It may be inferred that an individual who highly 3 values the group norm could be easily affected by the opinions of others therefore social 4 influence would play a more significant role in a culture in which group norms are highly 5 respected. Identifying the moderating role of culture in user attitudes toward new technologies 6 can thus help predict how new technologies will be received. 7
This paper aims to reveal the moderating role of culture in the relationships between belief 8 factors and user attitude toward MRSs. User attitude is used in this paper for the following 9 reasons. Firstly, user attitude is one of the important factors that decide the adoption of 10 innovative technologies in multiple theoretical frameworks. Lucas[9] found that attitudes of 11 systems staff toward a computer's potential predicted its use. Karahanna et al. [10] showed 12 that cultural attitudes affected IT adoption and explored how this effect was modified over 13 time. 14 Understanding how culture plays a role in shaping user attitude toward new technology has 15 wider implications for multiple theoretical frameworks seeking to understand and explain the 16 adoption of new technologies. Secondly, attitudes are one of the most widely studied areas in 17 social psychological domains involving cross-cultural and organizational factors [11] . The 18 adoption of new technologies is also a psychological process in which attitude plays a major 19 role. Thus, the findings of this study are important in interpreting the findings of existing 20 studies in a broader context, including organizational and psychological research disciplines. 21
IT researchers are similarly interested in the relationship between culture and information 22 technologies at the organizational and national levels [12] . Some studies have used attitude as 23 a dependent variable and have shown the influences of diverse constructs influenced by 24
national cultural values of culture on IT adoption and use [13] [14] [15] . 25
Focusing on MRS as the target technology is timely, because it is a relatively new technology, 26 and is experiencing gradual global expansion as access to diverse applications and content 27
Recommender systems provide recommendations to a user by a combined analysis of three 1 factors: a profile of the user's preferences or history, profiles of other similar users, and/or an 2 analysis of alternative recommended content [18] [19] [20] [21] [22] . MRSs are applications, or the features 3 of applications, that provide personalized recommendations to mobile device users. MRSs can 4 exploit two peculiar characteristics of mobile data services: location awareness and ubiquity 5
[23]. The evolution and advancement of mobile computing have enabled location-based 6 recommender systems [24] that differ from traditional online web recommendations. A key 7 factor contributing to the complexity of MRSs, compared with that of other recommendation 8 systems, is its interface design, given that the small screens of mobile devices render the 9 presentation of sufficient information difficult, compared with the comparative ease of the 10 presentation of such information via desktop or laptop computer [25] . Moreover, fewer input 11 keys and less advanced browsers with limited functionality also render mobile information 12 services less user friendly [26, 27] . 13 Figure 1 presents an example of MRSs available on smart phones. "Appolicious" is a mobile 14 app that provides app recommendations based on previous app purchases and use patterns 15 already present on smart phones ( Fig. 1-a) . "Genius Playlist" creates music playlists with 16 songs similar to the song used to originate the list ( Fig. 1-b) . "PrkL8" is a content discovery 17 engine. Users can rate web pages suggested by PrkL8 by touching two buttons on the screen. 18
Increased use of these buttons leads to better suggestions ( Fig. 1-c As the aim of the paper is to reveal how culture influences user attitude toward MRSs, using 19 TRA and IDT as the grounding theoretical frameworks is appropriate. Understanding how 20 belief factors affect attitudes provides insight into the adoption in individual level and macro 21
level. 22
On the other hand, TRA was used to explain the adoption of mobile marketing systems [39] . 23
This framework confirmed the validity of TRA for explaining consumer behavior in the area 24 of mobile marketing and identified has investigated factors that contributed to attitudes 25 towards mobile data services norms. Social norms had only a slight direct influence on 26 behavioral intentions, but were strong indirect determinants of such intentions via personal 27 attitudes. Other studies have developed constructs and concepts to be used in research on 1 mobile data services and have investigated factors that contributed to attitudes towards mobile 2 data services [40, 41] . 3
Findings must be carefully interpreted when the research model is used to examine the 4 adoption of MRSs, due to differences in the functional attributes of the two systems. Unlike 5 general mobile marketing systems, MRSs have recommendation functionality and, therefore, 6 different factors need to be considered in explaining user attitudes toward MRSs. MRSs 7 usually deliver recommendations based on "nearest neighbor" preferences of users. These 8 aspects are distinct from traditional mobile data services [20, 42] . When customers want to 9 get recommended information anytime and anywhere, MRSs need to provide qualified results 10 to users with user preference, locations, and other preferences, whereas traditional mobile 11 data services provide information based only on explicit data or common knowledge with the 12 user search. Thus, previous antecedents of mobile data services do not cover user attitude, nor 13 do they evaluate MRSs considering social influences. Investigation into the specific 14 constructs and factors related to the users' attitude is thus required. 15
On the other hand, a few studies have identified constructs related to user attitude toward web 16 based recommender systems [19, 43, 44] , and perceived usefulness is one of the most 17 commonly used constructs in that literature [20] . It has been reported that users usually 18 perceive e-Commerce sites that provide personalized recommendations to be more useful than 19 those that do not [45] . When recommender systems provide more accurate news 20 recommendations, user satisfaction has been shown to increase [42] . Users' initial level of 21 trust in the recommendation results increased when results were accompanied by justification 22 for outcomes [29] . 23 Accessibility also affected perceived ease of use for mobile data services [46] as most of the recommendation functionality is using collaborative recommendation 20 algorithm which uses preferences of a group of people who have similar age, occupations, 21 ethnic background and so on. On the other hand, UA is related with the purpose of MRSs as 22 people use MRSs to reduce alternatives therefore to reduce uncertainty in making purchase 23 decision. Collectivism is defined as the tendency to, and degree to which, people look after 24 themselves and their immediate group solely. Especially, collectivism has been considered to 25 be the important factor appearing cultural differences in previous studies [1, 8, 53] . In 26 addition, UA is defined as the extent to which people feel uncomfortable, or in some cases 27 threatened, by ambiguous situations. Unstructured situations are different from the norm: they 1 are often described as novel, unknown, or surprising, UA is the effort to minimize the 2 possibility of these situations by enacting strict laws, rules, or safety and security measures. 3 UA is also reinforced by philosophical and religious belief in absolute truth. People with high 4 UA tend to minimize the possibility of uncertain situations by using MRSs that use filters to 5 reduce alternative options [ people use MRSs is to receive system recommendations when uncertain as to which products 25 best meet their needs. Therefore, degree of TUA is closely related to attitudes toward MRSs. 26
On the other hand, in collectivist societies, people are trained from birth to integrate into 1 strong, cohesive in-groups, often extended families, who protect them in exchange for 2 unquestioning loyalty. In these societies, the collectivism dimension is needed because users 3 of MRSs might more readily consider the opinion of others when making purchase decisions 4 and comply more with the general trend of society. 5 6
Beliefs that affect Attitudes toward MRSs 7
The functionality of mobile services is very important in that many users want to use these 8 services in innovative ways [58] . Many studies have revealed that ease of use is a major factor 9 leading to favorable attitudes toward information systems [36, 48, 49, 58] . Given the 10 difficulty of navigating the web using a mobile device, this paper argues that perceived ease 11 of use is becoming more important in the mobile computing context. Furthermore, using a 12 recommendation service requires a certain level of user input to identify preference data. We 13 hypothesized that user attitude toward an MRS would become more favorable when that MRS 14 was easy to use, and when the user felt comfortable using it. This is because user attitude 15 refers to the degree to which an individual reacts favorably or unfavorably in relation to an 16 object or behavior [59] . As a result, the first hypothesis is derived as follows: 17
18
H1: Perceived ease of use will positively influence consumer attitudes toward MRSs. 19 20
On the other hand, quality of the information service is frequently cited as a major factor that 21 influences attitudes toward information services [20, 55] . Given that the recommendations 22 forwarded to a mobile user are inferred on the basis of uncertain data, the accuracy of 23 recommendation services is usually worse than that of other information services, such as 24 emails, web browsing, and news feeds. The perceived usefulness of such systems is 25 improved when consumers believe that the decision-making processes and outcomes of 26 recommender systems are similar to their own [43] . In a MRS context, PRQ (Perceived 1 Recommendation Quality) is considered as perceived usefulness of MRSs. When users want 2 to search for restaurants to visit using their mobile device, they might prefer restaurants nearer 3 to their current location over those more distant. Thus, once users receive high PRQ from 4 MRS, they tend to have positive attitudes toward MRS. Thus, PRQ is becoming more 5 important in that relevant recommendations can be expected to encourage favorable attitudes 6 towards the service. 7 8 H2: Perceived recommendation quality will be positively related to attitudes toward MRSs. 9
10
Perceived enjoyment is defined as "the extent to which the activity of using a specific system 11 is perceived to be enjoyable in its own right, aside from any performance consequences 12 resulting from system use" [60] . Some MRSs have entertainment features such as generating 13 personalized playlists (Apple Genius Mixes) and categorizing users' music preferences 14 (Music Aurora Pro). "Last.fm" generates music playlists based on target users' preferences 15 and other users' listening histories. These recommendations can guide the user to new music. 16
Although accuracy is one of the most important targets of recommendation algorithms, 17 novelty that can bring new products or services to the attention of target users also constitutes 18 an important measure of the performance of recommendation algorithms given that this can 19 provide users with an enjoyable experience [18] . As a user accumulates experiences with a 20 recommender system, the user may enjoy using its functions, and have more favorable 21 feelings toward the service in general [47, 61] . The second dimension concerned with the context of the service is use. Mobility refers to the 1 ability to access services while moving using various devices such as laptops, smart phones, 2 and mobile phones [62] . The benefit of mobile services is that users are able to have access to 3 services at any time or place, thereby overcoming the traditional barriers of access to these 4 services. Users have typically used mobile services in unstable environments (low usability) 5 and in various use contexts such as traveling via subway, looking for unfamiliar restaurants or 6 walking in certain places. It can be inferred that the more users appreciate the value of 7 mobility, the more the users will value the MRS [48] . Thus, the following hypothesis is 8 culture on recommender systems. In the context of intracultural similarities and differences, 7 the majority of users in a given culture can be less expressive in their preferences and yet 8 receive recommendations based on the greater expressiveness of others in the same culture. 9
Indeed, the cultural profiles of users shape users' views of the world. For example, users from 10 a particular cultural group tended to notice certain information and to ignore other 11 information [66] , resulting in differences in ratings. These differences, created by diverse 12 cultural lenses, were used to interpret the importance of MRS features and thus affected the 13 criteria used to determine whether to adopt an MRS. 14 As collectivism enables individuals to reach more definite decisions via social interactions, it 15 can strengthen the relationship between social influence and user attitudes [47] . Highly 16 hierarchical and collectivist cultures, such as Korea and Japan, emphasize the 17 interdependence, sociability, and equality of in-group members [54] . These collectivists 18 construe themselves as interdependent with others and desire harmony within their groups. 19
Social influence enables users to consider information and reach decisions with others [64] . 
Method
21
We conducted online surveys in the UK, China, and South Korea to test the hypotheses. The 22 questionnaire consisted of 29 items rated on a 7-point Likert scale. Each item in the 23 questionnaire was derived from existing literature as described in Table 3 . In particular, we 24 adopted the measurement items for TUA from Choi et al. [68] as they defined the items for 25 mobile commerce context therefore in line with the definition of TUA in this paper. This 26 study checked face validity and content validity by making face-to-face interviews with three 1 professors and fifteen Ph.D. students to evaluate the questionnaire validity before data 2 collection. The survey questions were developed in English in the beginning. One of the 3 authors working in the UK then had a focused group interviews with five Ph. D. students who 4 are working in IS research field. The focused group interview was to validate if all 5 interviewees have the common understanding on the questions to measure each construct. 6
Other two authors of the paper then translated the English questionnaire into Korean version. 7
The authors also had a focused group interview with two professors in Marketing research 8 field and five MSc students in IS field for the same reason. For Chinese questionnaire, a 9
Korean researcher in China had translated the Korean version into Chinese one. After that 10 translation, one Chinese professor and five graduate students in IS research field checked the 11 translated survey items to verify the meanings from original survey items. Finally, we asked 12 the Chinese professor to translate the Chinese questionnaire into English to make sure that the 13 translation process did not change the meanings of the questions. 14 15 [ recruited from smart phone user groups as described above in three countries in exchange for 22 a 10% chance of winning a U.S. $10 gift card for the iTunes store. We selected smart phone 23 user groups which discussed the functions and issues on smart phones and shared their 24 personal experiences with smart phones. We posted article on the user groups to explain the 25 purpose of the survey and the incentive along with the URL of the survey web site. Before 26 responding to the survey, participants had to read a description and view pictures of mobile 27 recommender systems and push the check button to confirm that they understood the concept 1 of mobile recommender systems. If they did not push the check button, the survey was ended 2 without any further responses. Survey questions were presented in Korean, Chinese, and 3
English, respectively, in three countries. Korean and Chinese survey questions were translated 4 from English by professors and graduate students in each country. All participants voluntarily 5 participated in the online survey. Table 4 presents a summary of the descriptive statistics for 6 the participants. 7 8 Table 4 . Descriptive statistics of participants 9
10
The data showed that 297 Korean (95.8%), 87 Chinese (82.9%), and 77 UK (74%) 11 respondents had experience using smart phones. The most frequently used smart-phone OS 12 was Apple iOS (Korean = 72.2%, Chinese = 42.9%, UK = 44.2%), and 196 respondents from 13 Korea (63.2%), 39 from China (37.1%), and 64 from the UK (64%) reported using 14 recommendation services on the mobile web. The most frequently used apps by respondents 15 from Korea and the UK related to entertainment, utilities, social networking, and music. On 16 the other hand, most Chinese participants used apps for entertainment, music, news, and 17
weather. 18
The questionnaires used in this study were reliable as evidenced by Cronbach's α values of at 19 least 0.7 for all dimensions. We also checked the statistical power based on Cohen (1998) 20
[69]. The number of total sample size was 92 and actual power was 0.804 while the number 21 of respondents was 297 in this study. After testing statistical power and exploratory factor 22 analysis, we confirmed the factors identified by checking the convergent and discriminant 23 validities with confirmatory factor analysis (CFA) using PLS software (smartPLS). After 24 identifying validity for constructs, we tested research model with multiple regression. In the 25 research model, we considered all items as reflective measures to test convergent and 26 discriminant validities for constructs. The use of a formative measure is well known for 27 producing misleading outcomes and for its weakness in model estimation [70, 71] . 1 Convergent validity was evaluated using the criterion that construct reliability needed to 2 exceed 0.70 and that the average variance extracted (AVE) by each construct had to exceed 3 the variance due to measurement error for that construct (i.e., the AVE should exceed 0.50) 4
[72]. Table 5 shows a summary of the composite reliability and AVE according to these 5 criteria. The composite reliability for the data was 0.902-0.959 (i.e., much greater than 0.70). 6
Additionally, the AVE for the data ranged from 0.733 to 0.853, well above 0.5. These results 7 supported the adequate composite reliability and AVE of the data from the three countries. 8 9 Table 5 . Scale properties of data 10
11
To check the discriminant validity of the data, we confirmed that the square root of each 12 construct's AVE was greater than the correlation of the construct with other latent variables 13
[73]. The results in Table 6 support the discriminant and convergent validity of the data set. 14 The extent of common method bias was evaluated through Harman's single-factor test [74] . 15
All variables were loaded into a principal component factor analysis and the unrotated factor 16 solution conducted. The seven factors which have above 1 (Eigen value) were extracted. 17
Although one factor accounted for 38% of the total variance, it was not concluded that neither 18 a single factor emerged from the factor analysis or one general factor accounted for the 19 majority of the covariance among the measures [74] . 20 [ To test H6-H7, the moderating effects of collectivism and TUA were examined. The 9 moderating effect is the result of qualitative or quantitative variables, which affect the 10 direction or strength of the relationship between independent and dependent variables [75] . 11
Results
23
Dependent variables in a moderating model are determined through the interaction between 12 the independent variable and moderator. In particular, this model shows how the size of 13 interacting effect is increased, as well as whether the interaction with the moderator was 14 positive or negative. Thus, the path coefficient can be increased through an independent 15 relationship between social influence (SI) and attitudes (ATT). Collectivism as an 21 independent variable was also significant at p<0.01. Additionally, the interaction involving 22 SI*COLL was supported at p=0.01. Thus, H6 was accepted. 23
Perceived recommendation quality (PRQ) was examined in terms of moderating effect of 24 TUA. The relationship between PRQ and ATT was partially moderated by TUA. Although, 25 TUA was not significant as an independent variable, the interaction (PRQ*UA) was 26 supported at p<0.05. Thus, H7, which related to the moderating effect of UA, was supported. 1
Cultural differences among the participants from the three countries are shown in Tables 9  2   and The results of the regression analyses for the three countries are presented in Table 11 . 14 Enjoyment and social influence significantly affected the attitudes of respondents from all 15 three countries, whereas mobility did not have a significant effect on the attitude of those 16 from any of the countries. All variables in the functional dimension were significant among 17 In addition, multi-group comparisons were conducted, through regressions with dummy 7 variables, in order to identify differences among the three models for each country (see Table  8 12). This study takes into account the presence of multi-group structure data, implying the 9 estimation of the same model for different groups. In the regression analysis framework, the 10 most widely adopted statistical methods for comparing regression models are based on the 11 perceived ease of use on attitudes toward MRSs was confirmed in this study as well. In 12 particular, users in Korea and China, with a higher tendency for TUA, noted the importance 13 of this factor with respect to MRSs. Given that social influence has been noted as among the 14 most important factors for using mobile data services [40] , it seems reasonable that this factor 15 would also be applicable to MRSs, which have inherited the general characteristics of mobile 16 data services. From the perspective of recommender systems, the concept of social presence, 17 the "psychological connection formed between a website and its visitors," differed from 18 social influence, and was one of the most important factors influencing the adoption of MRSs 19 [19] . Although the data collected from the three countries supported the direct relationships 20 between all identified belief factors (with the exception of mobility), attitudes toward MRSs, 21 the perceived quality of recommendation, enjoyment from the functional dimension, and 22 social influence exerted the greatest impacts on attitude. Thus, we need to understand MRSs 23 in the context of mobile data services and recommender systems rather than as simply another 24 mobile data service or recommender system. 25 26 Thirdly, this study did not find a significant relationship between mobility and attitude toward 27
MRSs. Mobility or responsiveness has been considered to be one of the factors affecting 1 attitudes toward mobile data services [85, 86] . This may be explained by rapid advances in 2 mobile telecommunications technologies, which have now became a part of the everyday life 3 of users. Most wireless service companies in the three countries surveyed provided reliable 4 3G or 4G networks that offered appropriate speed for mobile web users. Thus, it may be 5 inferred that users may take it for granted that they have access to the Internet on the move. 6
Given that users of mobile data services need information according to their location while 7 they are moving, it is not surprising that users expressed concerns about the mobility of 8 mobile data services during the early days of mobile wireless networks. This assertion needs 9 to be verified in future studies. where collectivism is a cultural feature, like South Korea and China, it may be expected that 20
MRSs using collaborative filtering methods [87] , which consider other similar users' 21 purchase decisions as well as the user's past purchasing history, could increase favorable 22 attitudes toward MRSs. Korean and Chinese consumers, who value social rules highly, tend 23 to appreciate other users' opinions in order to minimize their risks of wrong purchases when 24 they are not certain of their preferences for target products. Secondly, the findings from this 25 study indicate that MRS providers need to pay special attention to enjoyment in the 26 recommendation process for Korean and Chinese users, as these users tend to value 27 enjoyment more highly than do UK users. factors and attitudes toward MRSs. More specifically, based on TRA, this paper identified 5 belief factors relating to MRSs, taking into consideration functional, contextual, and social 6 dimensions, and tested the cause-effect relationships between these factors and attitudes using 7 data collected in three culturally diverse countries: the UK, South Korea, and China. This 8 paper also confirmed that the relationship between social influence and attitude was 9 moderated by the collectivism variable, and that the relationship between perceived 10 recommendation quality and attitude was moderated by the TUA variable. The findings of the 11 study should help scholars understand how cultural values impact user attitudes when new 12 technology is introduced into a society. The findings should also help policy makers and 13 technology providers, who may consider the cultural values of target markets when making 14 marketing and policy decisions. 15
The limitations in this study include followings. Firstly, the proposed research model was 16 tested in the context of MRSs therefore the cultural influence on user attitude toward different 17 information technologies which have different purposes and functionalities may be different 18 from the findings in this paper. Secondly, the research model was tested on data collected 19 from three culturally distinct countries in Europe and Far East. Thus the managers in different 20 region need to be cautious in interpreting the findings. In addition, the compared groups had a 21 difference in that Korea and UK samples were web forums whereas Chinese data were from 22 college students. Therefore, Chinese data might have subtle differences from the results for 23
Korea and UK. However, the participants in Korea and UK also were mainly in their 20s and 24 
